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VLT EZ R, P RS 330004
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)35 7% 7 O AR Wi . I AR T L BRI RE A AR AR B e S A pHAYE R RE T [ ik ]
IR A F P ) 2 v M Je B L1 B N IRE R A TR O A2 0, B IR B S B AR . AR IR IR 3 SR
X, IR ARSI, WF5EAN R R SR 07 2O0 B g R e A= R BT B8 A8 W R 2H 1 LA R ik A
WA sEm [ Z52R ] Gt AR P Il BE D BRI EERH | Zg, FOMAE ) 5430 AT 351.1440.05 g/L
11.3310.10 g/L, ZIEEWELHN 43T P27 55 8 11 20 R B Ak HE Aii BH 5413 (Chlorolobion braunii) |
PN ZoJ B Y 1 (Desmodesmus intermedius), #4#E T AN[EIEE IR a0 N i sh AR H, ZgJg FAEK
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BT R, HRFBEFATEMARTMENRER, HH, Z GBIz MpHE N RE ), 2
HA — 87 A BTV 7 0 0 B 7 i Ak

KR BB, SIS RS R, BRI E

WEE EGA AR H 25 A, DA i e, SR RRIRAR L, RS
GF R X REIR AT SR B AR, SRRl AN — RO R A Al B AL G Al 4 AR BE DR
P ATIORE T B R IR ) R A D SR BRI R B, R UAHERCE D L BRI R B
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R, SR Bk . AR
BIEURHE B AR P St S B R . BEARm
PR JEGOREA VI REIREOR , FRAG SR & & M A
PSSR L PR (1R 6 3A B 7 D=3/, U & AL
Wiz —. Taleb ZPF & T —%55 A ke i e it
P+ TR RN 7 AR W S i R T O 35 A A
BOGA: Wy SO s TR BE BT 8, At AT T3 2k 0 i
Jr R AR T 40 MM P A e 0y B I /) Bk
(Parachlorella kessleri UTEX2229) Fl 1 1 Bk 7
(Nannochloropsis gaditana CCMP527), LA I i Kk i
BN PR, TEOGA Y SO AR o = I T A AR
771k F] 2.7x107 kg/(m?-d) Al 2.3x107° kg/(m*-d).
Hugo % M) FH %% % 4 1% 44 J#d 43 1 (fluorescence
activated cell sorting, FACS)H:/r & Hi—kE &I
J B 4335 (Tetraselmis sp. CTP4), 4L CTP4 M4
PR, WA B E AR T R R, AR
AR BB 33%, HARWIIR M b & A b E
B Z NS R (o5 EIE TR A R
25.67%), IXFRF R REUE T B R ZBUE FHTTHYAE
PrsEimpriE. Nitta P i o 8 1 Ak A
DR AR (0 200 B 1R) A ELAE T, T e R B0
4 1 43 2 % A (intelligent  image-activated cell
sorting, IACS)XHIE CO, i 545 1.5 % & (3K
PIACHE SRR T T 4028 . RO R RE SR AR
FEITE 3-30 pm A2 FhVCHE AN LAY L A A 2700 A1 Je
TEARFHEAAT R BEIX 4, DITTHR o SOl 2 7 (4K
o R, SRS R0 8 i R I RO R Y
BRI S IR A P St Tl AR R A B 2 1

N A M R T IR AT I
iR A A R N 7 S e B 1 e e, o bR G 2 T 2
13 B AR BA BRI RE TR HL Zg, R
FEE T P Fh SRR AEAS [R5 55 5 XA ) )y 2 A

FHWEFE T AR pH 7 R A YR SRR
M2 R R TTRZAIEO, RIRHR)2BR ST T
o= i v e AR BRI OT R,
A D A A ) S PR R T 7 AR s L
fefi— B KRS

1 BB i

1.1 BRI S e alifl

ARSI T /K BE R VTP A R 27 el % f
UEIK R LA R A A 28 7 B S ST 2 Bl b 9 R
By, EAERFRG, 100 pL KFERAF BG-11 Kf
FROTUR PRI 40 8, (27+1) °C SRR 20 d
Je PR EEAE A AR F R s, HEKEA
B R —PA, ai kS35 FE % 50 mL 5
7 BG-11 Fi e Ml A T R AR 15 5%
111 HAFREESR: LU 10%HHEFh R B K2
MEERER T BG-11 Bigedbrh, EFORIERIE N
3600 lux. 12 h:12 h YERREEIERA, T 120 r/min,
TR (27+1) °C &1 FRETR.
112 FIRIESE. DL 10% 5 R R Rl ik K )
EEW T BG-11 FHIFFED (I NaCOs il
15 g/L #i% b , AR Ry uE—BkIE), T 120 r/min,
T (27+1) °C iR, BEIKTEDEE TR
1.1.3 BAEEESR. UL 10%A9E R R S K
B BT U I 15 o/ L A B ) BG-11 K g6
HoAb 5 F5 25415 B IR

EMEEIE SR, B e s, e
CRAR SRS FRC N S L LR S o A i e
B¢ w48 (Nikon ECLIPSE 50i) X 5 4 Jifd 377
AR BURL A TS, HARP BRI . B 100 pL
FasE IR, WS 100 pL (e BT gekl, HRiGIR
A1J5F 20 °C BEALFE 3 min, SRJEHIEE2OLE
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TR T W IR G T LS 4 M PN e T IR T A
WAL 7 a7 T B Rk
114 HHEBEMRBER . Hw D00 E b w7 ilig
FERRTE 200 mL ) S FR B IR A h ik — 20 R HE 57
7.d, i R ER A R bk X R A T A L,
B 5 mL ¥, T 4000 r/min 2504 F 5.0 10 min,
Fik IS ZE KRR 1-2 1k, E4& %2 5mL,
B 2 mL 18 mol/L ) H S0y, /K 10 min, K5
HRKIE 5 ming BUE ISR 5 mL A REIR A 5
WEVR, HiR% 3957, 37 °C Kt 15 min, AR5 H
K 10 min, 3 SR 0 VR IR AR AL IR
PRI RE I A
12 SFrayket

BOSBAE K ISR, 2050 T2 E
Trh—80E T, MBI Y R4 DNA $2
B 6 (b o 20 2R R A BRZA Rl ) $
TR S DNA, BEFR 18S rDNA JEH 519
(g01: 5-CACCTGGTTGATCCTGCCAG-3'Fl g07:

5-AGCTTGATCCTTCTGCAGGTTCACCTAC-3)
(Beijing TsingKe Biotech Co.Ltd),PCR J5 i 4%

WF . 95 °C AP 5 min; 15x[95 °C 284k 1 min;
65 °C 1Bk 30 s (FHEFF—IK TR 1 °C); 72 °C 4
41 1 min]; 20x[95 °C &4 1 min; 50 °C iE /k 30 s;
72 °C ZEffi 1 min]; 72 °C #Efi 10 min; K ER1G
PCR I H Bt F 4 °C &M T EAfE . il 1.0%
() B RE M HE FL VKA AT 38 71, B TERA R/ N IR
P B B4 70 7 (- Beijing TsingKe Biotech
Co.Ltd 5E/8). HXIRHIEHFS)E, #£38 NCBI
A FEHEA T Blast HUXT 3B, %8 & (5 BoR TR
' MEGAT7.0 #4 @i AL A 75t A5 5047 -

1.3 BRIEXHHEE™ M BE S R R

3 KE 15 o/l B IE (RIZ 0% . MR . RIS .
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FIVEPEVERY . D-ZZZFEME . RERE . . cRELEE.
A BREE)ME A ME— BRI A 2 BG-11 K57
S, A 10%FP U, AT RIS, KR
168 h J5 Wl A= A S Sl i -
1.4 A pH 4% B A K B e

1 1 mol/L HCIl 5 NaOH ¥ BG11 555355
JE) pH 43 H)H% 4.0, 5.0, 6.0, 7.0, 8.0, 9.0,
10.0 25 7 ANBRIE, 1 0.22 pm JE R 8 9 1 I 405
KR 500 mL =i, # 1004 F P it i 17
BeFP, (27+1) °C 45MF F 1535 168 h, 43HrANIA] pH
BEEEXT AR . B S S S R RS
1.5 EimiEsh s

FEREE AR i R, T (R A W) (4 T AR
FEA[Sr R 3R, B MR B Ry 4
e AR LA S5 B 2R 0T, A A A= K
31 J1% Logistic %1 | # 5% Leudeking-piret &
Luedeking-piret & iF A5 002131 o s it 7 b 2o 7
W B A BB RE R B 2Rk A T
SERT, BB SR R A K BAR R DL
BTSRRI B TA] Z R DE 2R
1.6 THEBRRBUTE

SRR G AR AR OAT . B 1 g BT
PEREERD , INAGE A SIS AR, SRS
A7 T AR B ER B W K TE — B BT ], EIR T
MED-HEEVIV, 220881 h, sE0RE 2 K.
B JE BT JE (T )2) T 89048 PR S8 i ik s
60 °C AR AL T RIHE, FREEMAR SR
X DEENREAX 2).

TG 7 5 (%)=l I 5 & /40 il T F2)x 100% (1)

SV (0/L) =i AR BT A IR AR 2)
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17 MERFENE

B 10 mL ¥ T 4000 r/min 254 F &0
10 min, JA 90% N ERE IR %45, U 4 °C
UKFE IR SE 24 h; SIS A5 4 HE 5T 4000 r/min
4 °C M PG 10 ming B S BT (S
BEIETT), AR T E L AE 664 nm F
647 nm (I IEME, HRIELREEI E M2 AR,
MEnt4E a, b,
1.8 JEWBR B 73 b

EACAL PR FREC 10 mg #E5H , s 1.5 mL 7.5%
(W/V) KOH/CH3;0H, T 70 °C KK 4 h,

gk : fmA 1 mL HCI/CHSOH (1:1, V/V)FI
1 mL 14% BF3/CH;OH, F 70 °C #ukHKkis 1.5h
AT ERE, R A==, A 0.5 mL 0.9% NaCl
VR 2 mL IEC %, 4000 r/min &5.00 5 min, HX
FRIECHRERHASIXT), REfH 2mL
WY IE QAT ETIA R, 0.22 um A HLIER g, B
AR,

{4 Agilent 7890/5975C I {2,133k Ib¢

FRASOR S NG 0 R 5 534 A, ot FH 5 54 30 mix
0.25 mmx0.25 um E 44 (HP-5MS) X FE I 122
P, o AR,

2 HRFuH

2.1 PHMHMENIESLE

1.1 BTNy IR R AR B A K FEES 143 15 4l
b, B ZAfAT 42 pRiEbk, KL R B R AR
WL AT EERIE A L AT E K EE s, 3t
AT 10 A A PRali i A 25 AR X 4 v A iR
(GFE 1. [ 1), RIS A B A 241
EAFELENE . WIEK DR, SMEEIE %
o gh(n, OREEMRSORE; RS
CHPEROKER-RGE . HEKAES) X 10 BEiM
B TR, KRBT I B 2y
A F4%3%1 1 (Chlorophyta) .

ME L ATHL, X Xow Yos 55 Lg B SR
e, AR AW R BCAL, DI 30E T8 5™
MR Xeo La B HIEEAEXTEAL, (HEH

x1 EMESRIBEFEE

Table 1.

The serial number and culture’s characteristic of microalgae

Strains Species Size/um

Biomass/(g/L) Total lipid/(g/L) Lipid content/%

Culture characteristics

Xe/Ls Chlorella 13.40£0.73 4.91+0.59

H Chlorolobion braunii 12.27+2.26 4.06+0.35

Zg/C/B Desmodesmus intermedius  14.99+2.01 3.79+0.83

X11/X; Chlorella 4.22+1.43 2.22+0.18

Y, Kirchneriella 6.25+1.32  1.03+0.08

Lg Monoraphidium 14.53+0.93 1.96+0.12

0.77+0.12

1.14+0.05

1.14+0.53

0.62+0.12

0.25+0.04

0.47£0.03

15.56+0.59 Smooth, dark green, easy to
dissolve, not easy to settle

28.78+3.31 Smooth, dark green, extremely
soluble, easy to settle

32.83+10.36 Smooth, dark green, extremely
soluble, easy to settle

27.64+3.22 Smooth, dark green, extremely
soluble, easy to settle

24.1742.01 Smooth, light green, easy to
dissolve and settle

24.10+3.01 Rough, dark green, easy to

dissolve and settle
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X6/L4 20 jum 100 H 20 ym 100¢

X11/X2 e 20 pn 100% YZS 20 um 100%
|

ZS 20 pum 100% Ls\’ - 20 pm 100

C 2 20 un 100 B 20 ym 100¢

1. MOEMAFEMREER

Figure 1. Several microalgae under light microscope.
The letters in the picture are the serial numbers of the
strains, indicating different types of microalgae.

A, SRR R, (AR
MRS H, Zg, C 5 B Mtk M EiknT4,
FHMBE BRI EERI & H. Zs. C 5 B,

e 41— R ELA B G RR T BB K P Y
K, B SIRRYIRES G, TERRE KA T
S R A AR B sk 2T R el BE g
SR H. Zg. C 5 B i reFardets, MRHONES
B RS g R . G a1 2 I R B
Kl 2 fiis  H Zg fE WG T & A2 1 8 .50k
AR Ry T A b ) 4 L P B 0 o B R, i
Zg[MJE/ C. B 2t il A A ML R 5 5 5¢
o A IEREE BN A YR . BARREFL,
AT S LI R R H. Ze #F17 .
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2. WERFUALEHR

Figure 2. The effect of microalgae’s Nile red staining.
The letters in the picture are the serial numbers of the
strains, indicating different types of microalgae.

22 STHEYFEE

DL DNA SRt , @ty 5 | P15 34
[A] %Rl 18S rDNA JE[A 741, SR J5 %l NCBI %dhs
2508 B A% 5L Ky 91 5 2 A 1 TR 9 AT
BLAST tbxf, JEFIH MEGAT7.0 #4171 £ 74
IPEE LS, Rl R R E A (I 3). 4
B~ H, Zg 545 B 5.4 % (Chlorolobion braunii)Fl
Bt 3 (Desmodesmus intermedius) & BEAHRL, H 1)
DNA J7%1][W] KT833591.1 Chlorolobion braunii ¥
o R BRI R i5 100%, Zg i) DNA JF41[H
KJ616760.1 Desmodesmus intermedius f435543 F Bt
AL ik 99.35%, J& Tl )& Scenedesmus (1
WJ& Desmodesmus i —Ff, I, @il 18S
rDNA 43FA )27 55 /T A H F Zg 2351 & 41 B
B (MK 920311, 1) Fl 645 85 (MN137876.1) .
2.3 AFEBREXEHREKKZ MBI

TEXEFR R TP U A AL, AT A SE s i AR
K o 240 M P B Y R A S T i D
PR HL. Zg AR KBS, A SCH 1o % 5 57
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S 98

0.01 64

63

62

Chlorolobion braunii (KT833591.1)

H (MK920311.1)

Chlorolobion braunii (KT833587.1)

100 |  Ourococcus multispo rus (AF277648.1)
Monoraphidium braunii (AJ300527.1)

89— Ankistrodesmus falcatus var: tumidus (JQ315498.1)

Desmodesmus intermedius (FR865703.1)
Desmodesmus bicellularis (KP726230.1)

u Desmod esmuis intermedius (KJ616760.1)

7, (MN137876.1)

3. ET 18SrDNA EEFIIHENRFE LR E R

Figure 3.

Phylogenetic tree constructed for strains based on 18S rDNA gene sequences homology. Evolutionary

distances showed in the figure were calculated by MEGA7.0; 0.1 substitution per nucleotide. Numbers in
parentheses represent the sequences accession number in GenBank. The number at each branch points is the

percentage supported by bootstrap.

BG-11 FiSRIEri iR, IRITHIAXS Bk H.

Zg AN, SERRA R UNGR 2 Ps. H FAA
e 5 A st A P9 7 e v R A A T 2 B > il
B SWIRG > 0] PR TE Ry > D- 2 2> OS> H il >
FUBES AR > H 82 15 o Zg 4L FIAS [l B I8 5 G AR
F8 7 e MR U 9 4 > WK > ATV 1 D B > 1
BESTHM CERIRIEXS Zg FEE RS A IR B SR AH LR
B BN PE AR ) o X B R X B 5 ) ) P 155 00 T

A, PIRRBE S IR R R P iR R R A A,
Pk H F Zg B E M= 70 % Al 35 1.1440.05 g/L
A1 1.33+0.10 g/L. EIEATLIASH, B asin
BT LUIRTE H, Ze A KAERE .
2.4 A[E pH SFXHEEAE K B

M4, 5 AT, FEASSER BT e /Y pH i
W, H. Zs AP A8 s 3 bk /N (P>0.05)
BARm &, BIREHEEE pH r eI mET

F2. WEENKER
Table 2. The results of carbon source assimilation
Carbon sources H Zs
Biomass/(g/L) Total lipid/(g/L) Biomass/(g/L) Total lipid/(g/L)

D-glucose 4.06+0.35 1.1440.05 5.39+0.11 1.33+0.10
Sucrose 0.82+0.03 0.20+0.01 1.10+0.10 0.16+0.00
D-(+)-Maltose 1.36+0.08 0.21+0.00 - -
Glycerol 0.80+0.09 0.15+0.02 0.26+0.02 0.08+0.00
Dextrin 1.43+0.10 0.23+0.00 2.71+0.09 0.30+0.00
a-Lactose 0.69+0.03 0.15+0.01 - -
D(+)-Xylose 0.95+0.05 0.14+0.00 - -

Starch Soluble 1.5340.05 0.26+0.04 2.20+0.07 0.20+0.00
D-Mannitol 0.74+0.01 0.13+0.01 - -
Molasses 2.35+0.09 0.48+0.01 - -

“-” Indicates that the carbon source has no positive effect on its biomass/total lipid compared with autotroph.
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B, H Y5 Zg it pH 2050k 7.0 71 6.0, fEIS%
47T i A A B4 ™ 524331 Ry 0.82 g/L A1 0.79 gl
pH B XS H, Zg P4 3R a. b fA—E R,
I 28 14 B A8 A 25 )l 8 A4 A B R R Y
AORE ST, RIS IR T G BE 7 TS (4 0,
TEABGE Y, MR a S mbEE pH 3K, 23
6 BTHE FRERES, S fead—8G 7E
pH ok 7.0 B}, H. ZgM4t& a ksl Kk, It
I H 5 Zg 2% a SR 51i5%] 67.11 pg/mL
1 6.38 pg/mL. M4 b S ithEE pH M35 K% -

(A) Il Biomass —#- Lipid content
a
st & apoabe g
be e
C/ [
AT .y ab bc\'ll 106

Biomass/(g/L)
W

]

Total lipid/(g/L)

10.2

0.0

FHE TR, 76 pH R 7.0 0, H, ZgM4EK b &
IAF K 34.62 ug/mL 1 2.28 ug/mL., Hik, ik
SRR R IIEE IR AR pH X 4R 2 A SE
BK.
2.5 JEWIRR B 7t

VE R BAR R A 53, 0T i A g B I R
W LA B R BAE . RATReD IRk SCEE, O
BPRWEEH S —ER O LR, 4 FhATHY
Tl sk, FIF GC-MS X EEkk H. Zg PRy 4
BRI BR B4 HEA A, HLab R ange 3 Ak 6 .

(B) Bl Biomass —=- Lipid content
i R
b — g
g w ~% o8
ab ab , a s
o4 =
2 0.7%
E i
= =
2 ]
@ 2 062
1
0 0.5

B4 FE pHMREEFHEREDENZITA: Zs. B: H)
Figure 4. The effect of different pH on lipid content and biomass of microalgae. A: the effect of pH on the
biomass and total lipids of Zg. B: the effect of pH on the biomass and total lipids of H. The error bar represents the
standard deviation of three parallel samples. And “a, b, c, d, €” in the figure indicates significance.

(A) ~ 8

g == Chlorophyll a

g = Chlorophyll b

E

=

3

z g 2

5 dempledy

: Alll0g

So AR EAER "
45678910 456728910

pH

(B) ~ 80r
= mm Chlorophyll a
% adbcda ababc == Chlorophyll b
=60
=
g
g 40r ab be .
= bc be be %€ ¢
220
o
s
=
C 0

45678910 45678910
pH

Bl 5 AEpHMMEMFRES=REM(A: Zg. B: H)

Figure 5.

The effect of different pH on chlorophyll content of microalgae. A: the effect of pH on the chlorophyll

content of Zg. B: the effect of pH on the chlorophyll content of H. The error bar represents the standard deviation of
three parallel samples. And “a, b, c, d, e” in the figure indicates significance.
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F 3. MM EMREREIREE NS
Table 3. Fatty acid composition of two microalgae strains

Fatty acid composition Strains

Zg H
C16:0 29.54+0.40 34.10+0.1.27
C18:.0 3.12+0.01
C18:1 35.28+0.07 36.14+0.49
C18:2 14.60+0.57 20.36+0.69
C18:3 9.30+0.28
Others 8.16+0.08 9.40£1.13

“-” Indicates that the fatty acid component doesn’t exist and the
fatty acids in the table are relative percentages.

MFE 3 FIE 6 AI%1, H. Zglr) C16 il C18 A
X i IR 5 St 7 SR TR 1 LR 43 51 R 90.69%F 1
91.84%. MARIIER H e St E , He iR H g
B AU T /B A% R T R (C18:1) . A7 R
12 (C16:0) SO R F R (C18:2) , i H Fll Zg TP Y
A TR AR T R IR 60 b9 20 53] 2 36.14% . 34.10% .
20.36%71 35.28% ., 29.54%. 14.60%.
2.6 ARSI T HMERAERKI I F L

HRFE H. Zg WSS 7 2RO I A KR
PE, S5BI% H, Ze T AR R RFRE SR R
PESLBRIm AR = 8 SLFNE timy Qpmax X Qs max, 73HT H

A)
3.0Mr
12.266
B 25Mp 15.415
=
g 20MF
5
(0]
S 1.5MF
8 15.303
g 1.0MF
[=|
=
O
<500.0kf “L
0.0 “Al. Je L. MU¢ .

6 8 10 12 14 16
t/min

M Zg Pt R A AR it O i R AR

M7 Al H, Zg BARFE A, {HAE 0-
168 h WA [FEEFR 720N AR AR b i R AR
Fr—2 SRRy M, afRrdk
JAA%EC, 7 0-168 h N H ., Zg £ FlLEIR %
A, AR B AR RN S Y AR AL
RV, (R TRFEFAT, 76 0-36 h 1]
], H. Zg b FIERFHA, BEAiffid: K218, SR
BA W AN, BRI FR AR AR D
T (e o B A K 3118 (36-120 h), A Z HP R A A
s R R, EIE 2R i LT 5 4 e A= K )
#); £ 120-168 h, AR T AHE B EBT 0,
H. Zs (R R A K AR E W], TR IR SR A /)
WK, EREEE R RS, RIS H.
Zg TEEY) B3 T R AR AR e, mE AR
SR H, Zg M TR R R
e, ARG RS MR KRS -5, 5
FNRIR AT A 2 35 S RURRAE . R
AR A 5 MR A B G R T AR JE AR I
R A KRS IR

5))

LOML 12.218

15.362
2 800.0 k|
[0}
5
5 600.0 k- 15.250
[
o
3
£ 400.0kr
e
=l
2 2000k|
£ 200.
PV NSO L \,
0.0F
L L 1 1 1 1 ]
6 8 10 12 14 16 18 20
#/min

& 6. WK, RIZEI(A: Zs:; B: H)

Figure 6.

The fatty acid composition of two microalgae strains. “A” means the fatty acid composition of Zg. “B”

means the fatty acid composition of H. The peak at 12.218-12.266 min is C16:0; the peak at 15.250-15.303 min is

C18:2; the peak at 15.362-15.415 min is C18:1.
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Figure 7. Biomass, glucose content and lipid content
under different culture conditions. A: the growth
characteristics of biomass of H and Zg under the three
culture modes of photoautotrophy, heterotrophy and
mixotrophy. B: the change of total lipid of H and Zg
under the three culture modes. C: the change of the
remaining sugar content of H and Zg under the three
culture modes. The error bar represents the standard
deviation of three parallel samples.
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i) Logistic, Leudeking-piret J2 Luedeking-
piret [ IERIAY, K& 5 Ay SEIS AR A T T
K H Origin9.0 # % S i B HEA T IR L5
RS SHE . VIR E &L R? N3k 4 s,

WIE 4 vT 50, A Logistic 7 R X S2 {5
TTAER IS, Rt b AR 25 2 AR K AB I
PIA A SE 28 R*#HFAE 0.90 L _E o AFEEE 57X
T HI pmax BT Zg BE R, BB H FEAN A5
TR T AR IE e . A K SRR T8
T Zso

mE 4 PR, MTPHARRA, o pHIAE
T%, Ha, BEMEM, L= N0ME, BmYE
JAHR RE o BE m TARE KM C R B. Hidh,
RS2 30 Bl vl i, (e A K R e I A B
MR ARG, ARIALLG A A (N 2 S B 1 22
BEARUA B3 80 o H RIRTE R IR R IR IR R T,
FR NG HUAE U AR Qp max FIELHAR L Zg [F] 251 L
LN

FIH Ludedeking-Piret f& 1F 5 B X S I (B F A 7
AELMEIE , RRBF A AR R BRI FE T DL . H
5 Ze tEARREFRZMT , S5 TIRY HLiHFE
A Qs ma MK THRIRAMF TR 292234 168 h
SRR, H 5 Zg (AP 35i5 3] 3.09 g/L
1539 g/L, M54k 1.06 g/L F11.32 g/L,
A=Wyl n] ik A 3R R SR D7 UR) 8.13 151 6.0 11,
IRA R 0.97 £5F1 0.83 fir, SRR HIE A
(1) 4.01 15 A1 5.67 1, IR S 455719 1.63 1541 1.10 1%
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Table 4. The value kinetic parameter simulation
Parameter Heterotrophy H HeterotrophyZg Mixotrophy H Mixotrophy Zg
Xol(g/L) 0.0100 0.0360 0.0072 0.0964
Xmax/ (/L) 3.1053 5.1691 3.2295 6.4375
ttmlh 0.0680 0.0605 0.0709 0.0492
R,? 0.9955 0.9954 0.9977 0.9922
o 79.5220 22.6464 111.1910 18.2142
B 1.5832x107® -4.4934x107° -9.9011x10~7 1.0980x107°
Po 0.0776 0.0045 0.0814 0.0673
Qp max/h 5.4075 1.3701 7.8857 0.8961
R,’ 0.9558 0.9014 0.9375 0.9610
Ky 0.0087 -0.0059 8.3251x107 0.0052
ks 4.1442 2.6518 4.0144 2.3248
So 15.4885 14.3660 15.3392 14.0560
Qs max/n 0.2905 0.1545 0.2847 0.1196
Rs? 0.9869 0.9795 0.9900 0.9895
3 it TE I AR R n e, AW S le i

MR PR IA I BFSE 25 SR , TR o S s B e b 32
B4y A AE &% ¥ 1] (Chlorophyta) . fif % ]
(Bacillariophyta) F14: #2[ J(Chrysophyta) .k 3k7% ™"
PR R BERD, = 5 e A W ST e Fh %
I o AR MR IR S o B il 42 Bl
PEEEAP, L 2 I R AR T R A
FEERE H F1 Zs, 2 BRUEAMESY 18S rDNA
TR ERM, H A Zg 435 AT ) BT
T 3 Je P LYY 5 RIAE DO AT T & 2
WRsEE A, UM EEEEM, HH 5
Zs MG &l 25%—40%, i TJ5itE CTP4 bk
MG & 1 (10%) . [FIETET GC-MS 4 &8, H il
Zo B HA B B AR iR, Hh C18:1 1Y
YRR 35%LL I, Jmifil CTP4 dEkkH
(14 BE AR RIS J7 2 (25.6 7%) 78 S 1S i iR 14 L 22141
ARSI BEARAT A = P I AR Bk H 5 Zg A ) &
TG 25 143 > 3.79-4.06 g/L il 28.78%-32.83%,
TE 7 I R O 28 7 AR Z2 Rt TAEE WAl T
A R A, AR SRR . Y I A0 i

I35 1.6-2.25 g/L Fi1 29.49%-39.7%, ARiBCH
Je il 1 JE B 41 g (o 0 IS R R T PR 7 3
25 1% AT A I T A i AR e 1) 7 ik B 1R AR
R PR ], AR e B R A R N A R )
15 Jy e IR B SRR AR 1 — 2D I T, AR
T 7Bk H 5 Zg, HAEY & 5l s 5 5o |
VTR R 2 O22A LA P R B e o A e D ke
Tl 20 M Py A PR ] P AR A e, e fif
AL T LA BR A A RS . H 5 Zg HA#
NI B BRIE R RE ST, URR e X E— 25 FF & 1
BEH 5 Ze M AP S AR - S B F R
IR 3 I M SRR A A v B OB 0 ) — B E R
REER R pH X REEIAA — 2 R, IS
HAY pH A F T AT R e Tl bRt
BT TR EEK, BRMTKEMELS TAE
7 N H R AR TR KRS R R R AHIESE R
PAFIBERR H. Ze X pH A 58 T2 12 (1035 1 fE

FWNIZHEEAR A — & W ERBRE 1, MIMREAL T
TR IR R B MK A R R, s T AR
F AR s A 16 S K T BB . AR S B B
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ANT) A K g Pk DL S 6 U8 5 8 37 B4 AN R 75
R, ARG A SR SFRANR SR R U,
TE H IR A T e s & 2 — s TR SR
¥, A RAERS, HARBBRER,
R, 5538, IRIRAMAR BRI )R SAS AR
POABT I RAF R BERR H 5 Zg 7E 5751555 168 h
J5, S EAE RS A 3.0-5.0 g/L M
1.0-1.5 g/L, HA Wit 5 SlE 5o Bl R ARG IR 2R
R HIRER N 6-8 15 M 4-6 f5. i —Jrm, AR
i H 5 Ze TEA R T g AR K g2
BRI FE A8 AL AL, TR I 3 ) R A
(Logistic, Luedeking Piret ') & Luedeking-Piret &
TEDF AR HA T, 2SRRI H S Ze 1y
MRS BUEAE KA, H SR N iligr R
ZUETIRFE. Lang ZPI5y & BLAEIE Y 57 3 15 5%
PR RN AL, H R gR AR S il — 280
TR WG AR EMG R, AT I L
B, HEESFEFMT H 5 Za B 15 5
g, HIWKRIRSES BSR, RAREERarilee
WE . XRMUFFFMT HE Zg LA ESRIHAE
AT

g bRk, @I Je B er gL o, Ko e Ay B L
07 AT RAE AR i vp 23 B ARAS 1 AR A A R
P PHIMABE T R R OE R H 1 Zg, & BB
%<5 18S IDNA 73 FAYI- %, R H 5 Zg 4y
SR A B BA4EE ( Chlorolobion braunii ) Fl4% 5
(Desmodesmus intermedius), FHKEER Cl6 5
C18 iglil2. M Logistic A1 Ludeking-Piret 5 /1%
FRAIRTH H, Zg AR KARIREY, IRIR R T AF
THEAEYENRER, FRATRE AR
)8 8 [ HL Zg BAT B Sz 19 pH & W RE T
A FE A O 2 5 T e Pl R S e B R R
IRV YL B iR AP A TSR AL T 25 RN AR &R .
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Screening of oleaginous microalgae and assessment of its oil
producing capability

Qiuling Li*, Min Li*, Zhihong Yan?, Qinghua Zhang®, Junheng Tao', Hanguang Li*

! College of Bioscience and Engineering, Jiangxi Agricultural University, Jiangxi Engineering Laboratory for the Development
and Utilization of Agricultural Microbial Resources, Jiangxi Key Laboratory for Conservation and Utilization of Fungal
Resources, Nanchang 330045, Jiangxi Province, China

2 Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, Jiangxi Province, China

Abstract: [Objective] The purposed of this study is to obtain some microalgae with fast growth and high oil
producing ability. In addition, the effects of different culture methods on microalgae growth characteristics such as
biomass, oil producing capacity and carbon consumption, and the adaptation of strains to pH were studied.
[Methods] The method of phosphoric acid-vanillin reaction and Nile Red staining was used for obtaining some
oleaginous microalgae. At the same time, different culture methods such as photoautotrophy, heterotrophy and
mixotrophy, were studied by using GC-MS technique. [Results] Two strains of H and Zg, which could produce
1.14+0.05 g/L and 1.33+0.10 g/L total lipid, respectively, were obtained. According to the results of morphological
observations and 18S rDNA analysis, strains H and Zg had the highest homology with Chlorolobion braunii and
Desmodesmus intermedius, so the strains were identified as Chlorolobion braunii H and Desmodesmus intermedius
Zg. Furthermore, H and Zg belonged to the growth coupling type based on the results of the kinetic model. There
was no significant difference in the total lipid and biomass between H and Zg when the pH value was between 6.0
and 9.0 (P<0.05). The percentage of C16 and C18 fatty acids in total fatty acid from the strains H and Zg was more
than 90%. The biomass from mixotrophy was better than heterotrophy, but it was more conducive to lipid
accumulation under heterotrophic conditions. Furthermore, the strains of H and Zg have a wide pH adaptability.
[Conclusion] These results indicate that the two strains are excellent potential lipid-producing strains.

Keywords: microalgae, kinetic parameters, lipid content, fatty acid analysis
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